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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light source 
device capable of emitting a light without reducing a 
light quantity by making the outgoing light of a laser 
incident on multimode optical fibers with high 
efficiency and reducing the coherence of incident 
coherent lights and to provide an illuminating method 
and a device therefor and to provide an optical device. 

SOLUTION: The outgoing light L of a laser 15 is branched 
into plural optical beams L1 by a diffraction optical 
element 16 and respective light beams L1 are made 
incident on plural multimode optical fibers 2 one for 
one. Moreover, the outgoing light of the laser 15 can be 
used efficiently with high efficiency by making spot 
diameters of the light beams smaller than the core 
diameters of the multimode optical fibers. 
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[flfcftS3] #JE#l!£7 l £<Z>k-AXtfS;/ hffitf*. ME 

«BE3t tf- A n, itffE^7 r^A-© AIJSHiM 
(CAMT3. SfsfcJSl tcEffcbfcftMgfi. 

>T i'XX^D^AaftLTi^SnTV^, f*5# 20 

tt$qi 1 fcC«Ufc3tiBS«. 30 
[»#JH9] fflE»&©ft:7 7-f A-rtt. 

[»*JS10] WCafc-^>h3t*tWK«©U— tf 
Mil] Sfifan k- > h3foWKfl.«© tf 

f;i' i E-H3tt7 7"fA-0-jH«*»6A»S-tt-. ttWtt 40 

CD k- A ft « StfE^ 7 r -f A*- ©g t l < a-tn 
immm i 4] HfrE^te7t©k-Ax#^ t& 

IE3t7 r ^fA-onJli^f b< (if ti<t 0 t>/h$ 
< f -5 . 1 3 KE« L fc S89i*j*. 

[«*«15] WE3t-U>h3tSB#ra3t** : F- 50 
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•eWE3tk*-AtC^lRL, ME^r^f /t-©A»SS« 
tcAUS-itS. »*JSl 2fcE*UfcJHW*iSfe. 
[»#* 1 6 ] iiSifffS3tf»f^/H ± u 

5icE«Lfe^BJ7jffi. 

[Win] HfrE3k-l/>h5t©3k-l/>xS 

[ffi^JS 1 9 ] ME^Sc©^7 ?-r A-CDftAStfefi 
2 (CE*UfeMM73ft. 

[flfcftg 2 1] i»IE3t-l/> h^tC pJ««© tf 
[»*JR2 2] SffE3k-l^>h3ttcSI^«o^— tf 

[«^JS2 3] uEfig^*. ^mm. mwmw. 

trE»bfcS8W^ffi. 

WE^©^7T-f A'-^tl^tliC^JtsLTAK* 

[»*3B2 5] jWEASt&BKiJ^T. WE^tk-A 
^ft-rE^? r -f A-©g £ lU^g L < tt^tiKT® tf— 
Affi$*-r^=t5(c#figbfc. »*JS2 4tCE«LfcH8 

mmm* 

^. «*3S2 5KE3£bfcHBBJg=«„ 

[f*^2 7] Wffiak-U>h5t38«ll»fS3t** J f L 
T-HffE^k-AtC^lK^tl. «9E3t7 5"f A'-<7)AI*Sg 
fiiJ(CAItT-5. »*«2 4!CE«bfcJH?MS«. 

[«*3a 2 8 ] atriEig^ra^siFf aw ^-u 

*«2 7i;lEtLfcraif. 
[»*JS2 9] Wffiak-U> h3"d©=ik-U>X* 
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imxm 3 i ] tfimmwwyty r -r a-©^ as*&b 

[W^JS 3 2 ] HflfStt^O^ 7 T-fA*-*t. '>&<<»: 

f»5fcJS2 4CE*Ufc88WS«. 
[f*^3 3] flftE3t-U>h3t««TiI«*©U— if 
fl»*«2 4tCE«feLfcM^e. 

[i*S3 5] Jg^SIB. fHJBgfi. «««Xtt«3tt 
UTJBU&n*. «*^2 4tCiattbfcRg 

r -r /t— o-tn^n^js uxAitT * «t -5 tc«ij& l tz 20 

[»««3 7] tffEAI#ffi«K:felr>-C, mfE3tf- A 

#«rE*e 7 pre*? l < te^-nj^T© tr- 

[ft«3 8] itfJE#teft©t?-AXtf-;/ hg^\ ffi 

[»*JS3 9] WE3h-^>h3t^lHiSfM^^ 30 
T'ituEftt:- A teflon. ftfEft 7 r-T A- ©AStSg 
fflKAItT*. «tl3 6t:BtLfc^gt. 

[« 4 0 ] vnemifrwefr&r-ifi/w -ru-*? 

«3 9 KlE*lxfc3fc¥'S«. 
Cf»^4 1] BffEnk-|/>h^©zih:-l/>Xg 

jw± icsa E*t&©*; 7 7 -r a*- ©g s «»s \zmts. z . 

»#JJi3 6KE*Ufcft¥gfi. 

[f»^*4 2] ^E«ffc©Jt7T<A*-C0^m^S 
tttf^CttCcfcO. cn^O)t77'fA*-©SSS5V^ 40 
{cS&e.-&*. »2fc3i4 1 lcE*Lfc3t*SB. 

[»*3S4 3] ttfE«»©3t7r-f A-©3tA*HiB 
£. ^77-fA-MTB-gL<iJSffM-tt5, 

[i*«4 4] «rE*»©3t7r-f 'M<i 
t)3tttl»ttfiRV/Xtt3tA»ffifiTr3R*l&nT^*. 
«*^3 6KE«Lfc#*£B. 

[«*S4 5] «fE3t-U>h3t*«?ia*©U— y 
»#Jg3 6KE*bfc3fci£gB. 

[«*«4 6] iWEnt-l^hftrtWMsit©!/-- tf 50 
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-ftT&S. l»:ft«3 6lcE*bfc3fc«£B. 

[i«a4 7] ^mm. mwmm* mmsLx.\zm?t 
mmowmtztstm] 

[0 0 0 1] 

ftRtf*-©SB. Ml:. 3t*«B»cH-r«t>©T?* 

[0 0 0 2] 

[fie*©s^] witfcrsitsufti&TVx:/^^ 

:j*— H (LED : light emitting diode) £t<J£©f>3 

[0 0 0 3] ^inicMLT. H#U— tf-, tf 
-. tf— «0>l/— if— *3WRiT*l'— ■ tf— 

9, 3t-l/>ht (nJ^tt) ©ifct^t?— AT3&3 
U->h1t©ii5$i^lC^-rsX^-j/^;U (X«X^-y^7 

;u/-rx*) 

[0 0 0 4] ^#i^-if-«. 7t«^m^ 

* **» i>PF#te©i8 5 (C =t -5 X * * » © Pb^S* 

[0005] i 9 7 0^tctt. u—if—yt&m 
^fcf^77i/^ (BIT, tf-T^xTV-f tffcf 

*. ) ©w^#fikx'fffen/t^. 3t«©a*^je^»« 

[0 0 0 6] ifi*P. H&U— tf-©«fi««*fflVifci« 
WTJU-If— # (R) -It (G) -W (B) ©EI 
fe£f£tgmilg/«t¥##l'~ tf-. WL&^vf? 

tf— x-f x 7 W ©^- a > h t ft 

SflS©B«*«ft tf -y 5="Trit/uT?v>*. 

[0 0 0 7] i^^T, N®©S^tC-f >Hk- l^>h 
T* (BP*.. tSSCWDS^) . jfcfiHaX'Cyi'^ 
^->SIfa^fetfctt. ^-©fn«^X^-yi7;UA^ 
->©^SSl<i:ft0. ^©i#X^>v^;i/©n> h^X 

[0 0 0 8] fot, N^W^t^r'f A— SA> KJl/L 
T. tn?n©3t7 7^A*-©l$J, TiIT*tt«««6< 

«. S^^T-f A— {C^oT^U-SX^y^^A^ — > 
I, . I, • • • I, ©?Sfg©ffita-&t)-B-T?*-5. $£0 
T. 7,^v9)l<DZ\>h^Xh\t^it (i^— -ft) (CJ; 
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[0009] x^yXJU (x^xjua^— » jfi 
[ooio] ¥##g«<o@7t$ag£ff ?fc[f£ 

IT(J> 3t-l^>XCD*JP. MP"£X"W^,0<*fjK£b 10 

1^>X*2 oe>Mtt®mn£^rxy 2 2 i©f|tab^ 
T, S^#"=>©^$£f <0{4BtCk>X*2 1 £IH-f£<ht^ 
o7i3t-l/>X<6Mfe^|g$nT^3 (g«KA, 
±JKK, "BP^Tt^SB" . 4#lirBS 60-230629 

[0 0 11] b/0>b dCD^ftTte. X^1*T-f 
U>X2 0CDXl/^> hfi#*i*<&?)> H^O 
£[]<. #Xl//> hrt^^BJjM^^StfWJ^© 20 

[0 0 12] nm<DWi^. M2 3lZ7ikT£?tZ 

6 3-2 2 1 3 1 H'Am^M) . b#>b&#* 

[0013] si^cH, mmmco^m^m^T 

XffiMCOfci&lCX ;* > I- ^g^ffT -5. £ V> "5 frljg^ifc 30 
[0 0 14] uOtCfc. 3t-l/>XfMfflIcD^j£te& 

jug^n-ct^,, b^bfr^s. ^-rno^stcj; 

<h 1*3 Bg t <D WtC^ b £ X ^ X )l £-HH;Hg;T£ !C 
ttMoTt^&t^o £<=>tC, CWX^-yX^IROISiKit 
U V^x^-ft^W&I^BftgBJcO&jiSb 

[0 0 15] Ep-£. M2 4lC^T<=k'5tC, mWftalZ*. 
oTMSnfc«l*2 4B, b>X'2 5 iCioTXi' 'J 40 
->2 6±IC^-C0^2 7 £ij£.5<o RgBJjfta^ 
t-l^>hftCD«£. W2 40ftfflttitU>X2 5 

T. XX'J->2 6±««&2 1 \%X^y 9 )V^y . 

[0016] z<b\z. m2 5izm^.mz7ik-r^oiz. m 

fc<Dl>>X\Z&2>X9>J->Ji<Dm$:BT~mm-?Z>Z\£ 
tt#:3 0OU>X3 HC£-5XXU — >3 2 ±<D& 

^ms 3\z£-3TMm3 4iz&m-t%z.iiizmts.t>tsi 

\,K BP%. i©j^ST. X?'J->3 2 <hBU*3 3iC 
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fe, ££*x^ u — >3 ^iw^tcx^x^fiS;* 

f*JBg (IBM 3 4X1*0 2 4CD«»#2 8) ±T"2Jk 
CDX^-yXJl'^b-So 
[00 17] £fc> >)V>f7 7'(-&ffiizm-3<t9:&m 

(D^&te. nt-U>X£<ST£^31R-ete&<. x-^ 
P)\s&&W)2li:T¥-2)it2-&2>tzW<Z<DT'. Z\tl^<D 
¥ffi£J!V>Tfc. WBII'^bSX^^^;KC»T-5^* 
tt&^O&t^. z.oi^tk&j'j xXV-f^tcjgj&bck? 
ttnH X^'J->fj:i*O«SgHJ#)#: < i:B«ffic0teB 
Mfi^m^cfco. X^U->£tg»$-t±"g.{t!l&^ (Er 
ic G. Rawson, Antonio B. Nafarrate, RobertE. Norto 
n, Joseph W. Goodman, "Speckle-free rear-project io 
n screen using two close screens in slow relative 
motion," Journal of Optical Societyof America, Vo 
1.66, No. II, November 1976, ppl290-l294#!i) „ b 

[ooi8] mys. cnsT^XT-f a-«. ^\zmm 
ffl^<£i*gbTW%^iti*e>tiT*3 0. ^<Dffii&ttmt 

%yr-(n-) (DfflmzumtfWfrtiTZtz,. 
[0019] if7X77<A-it Hiw.mm&t& 

«^ic*f-rs5tX7</\*-oj$;ffltt, s^gi©*j^^^ 
® i: b v^lftMA: £ ©HgKUB W^^e- X t -f /X- 

fcJ6. 7 7-f l^>X^:<i:(Dlt^3t^** j ^Stb 

[0 0 2 0] CtliC^fbT. «j£c> 77X^7^^- 
^77-fA-«$tlT. ffiBSJR«>TV»* (Taka 
aki Ishigure, Eisuke Nihei, and Yasuhiro Koike, "G 
raded-index polymer optical fiber for high-speed d 
ata communication", Appl ied Opt ics, Vol.33, No. 19, 

1. July 1994, pp4261-4266 #flg) . X"yXJ-yy^ 

-HJt77-f^-(i ^x77-f n-\zYt«.-z. &m 

T«tTso, Hi&mz&\,*Tm±e>mm®im&^'r£ 
[0021] sfc. «ig-ctt. y-*aifflo«t» 

SB#«[»t)Br^snT^* (*5 8IJ6:Jl!ftI*6*« 

mm^mm. 3 a - s r - 1 8 . mtmm. mm® 

[0 0 2 2] iJt-H^?^ A*-eiKtfiCDZIt 
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r7t77^A-©^£#'#i£<hX^-y?;kl , t£^#58 
#ff! 3 1979 p 1 2 8 - 1 3 4#Rg) . 

[0 0 2 3] Ep"£. H 2 6 iC^r-T J: O IC, 376i^7 
•y h* 5 hiP^fS.^^- Y-ityr^ A- 2 g& 
•S^r-H^W-r-SU— y 1 -^ Ofctf-A) 3 6RtfU- 

if-3t ofcf-A) 3 7 fi-ernenaftsejiKSig** 

K^y-fA- 2 ©trJWSfg 3 8 ffl 
(CT, 2WCg&£^-F/£#£*t-37£b*-A^\ S 10 
fr-SBSffl (t, , t, fttf t, ) ICAItbfc^e-AlC 

-l^Xtt&TTS,, 
[0 0 2 4] CCDJ;pfd:^^-h*3t7T 

(A> b';ULfc«£r) Tfc. «-3t7r-f /x-j&»6ta»a 
b-^>X©fttffll. W%*^V t> )V&-\-ft\Z®MZ : &Z, 20 

[0 0 2 5] Gloge \t, h*H^-&3t7 y -f A'— © 

A;i/Xj£«h (-f >/^X l/X^>X) £3fcae>£: [D. Glo 
ge, Bell Syst. Tech. Jour., 52, 6, 801-816 (1973) 

, D. Gloge, Bell Syst. Tech. Jour., 51, 8, 1767-1 
783 (1972) , Ajffi. «3t. %7 7^fA'-J . 30 

9*. ;f-Aft (1 9 8 3) . 

[0 0 2 6] Jt7r-rA*-*&eJRTS3tk*- 
A©^- FMd<pil&£LT^<5»£\ Gm*iz®mm<D 

<«£r, lo^A^^a^fcw^-h'icgijnTjE^o 

Er^E— Ktt. lOWt-FfftLT. «tffrW&iWf£ 40 

[0 0 2 7] 19 7 O^fttCtt, 3p«BJ&7r-f 

A— A*> r-'JP&Itufe, X^y 2)1<DZ1> h^X h 
^fiTt^^t^^nfc (D.Kohler, W.L.Seitz, T. 
R.Loree and D.Gardne, "Speckle Reduction in pulsed 
-Laser Phtographs", Opt. Comm. , 12, 24-28, 1974 

■zfimttzyt? r-t /*—<D$i (ytyyf a*— a*> h*;u) 

C4Sil¥6 - 1 6 7 6 4 0^£3S. Rtf. ^tBHAlCi; 50 
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0-2 5 6 4 6^ (WSB¥fiRl 0^2/1 6 

b) #$o o 

[0 0 2 8] 

^7)P©3> h5X hSrfiMS-a-SfcJ&fC^T'f A— A*> 
F^©#&£iiK>LTU< £. — *— #©fi£©3l (EP 
lb. ftS&fiH) Aiimotfc. «S03t7r-f a*- 
i«S©^7 y -f A*- 1 ©fiS ©Utej^fc 0 A^ < & 
0y*J£, 7tilS^->>^;u ; e-K©^##u-if-$ 

[0 0 2 9] 0iJ*J;£. #7t7 7"1-A-tC 1 cmf 

0©3ti&e3l£tttt3*£refc, iins 1 0 0#A>K 
)1/L. -?-©ta#t^tAWiSi:*m^^><i:> *S©?t7T 
-f A*- <h*fi©5t 7 y -f A*— t ©fi£©H« 1 mlCte 

[0030] £<bic. 3t7r-</ , ?-*«fi<ttn«. 
« waa**«fiT-r * ©t . m\im®m<Dm&ft e. 

7 7-fA-OSS (Ip-fe3t7T<A*-A*> KJM£*Stt5 

ft&AH) te£>g+ft-&g£ tca^tsns c tarn*. 

[0 0 3 1] ^©<fc^iC. SttTtt. ffflffi-C^ffi^OiS 
ttlEfc3 t-l/> httW&«*H-»-TfcV>fc#, 

[0 0 3 2] mz. A>Hf77-fA- (TtXr-fA*- 

t -r a*- ©6 $ < o T3t ^ r< /n*— mm * ©a^ 

38*** < ft* C t , — *— r A— 

[0 0 3 3] tCT*»Mftt, SC. fcH*btfcf-A© 
nt-l/ >xSJJ(±©7 l 6?&SII^#-r^1S^c©^ ; &- h* 

0- 1 3 2 8 8 3^ (trJSB¥fiKl 0^5^15 8) tC 

[0 0 3 4] L^L^S. ^ne^I©!^, AStn 
t - 1/ > h 3t© 3 t - U > X tr jgM $ •& 5 d t & 
T#3fc©©, Alt3t©»^3as)SK:ia«gA«»*. BP'S. 
02 7tC^rr£D<. AW-3t©b*-AX^-y h L, «A*> 
K;i/7 7-(A'-S 1 A£Lh©gT&£>/ta6. A> 
r -f /\*-* 1 A ©^^ 1 7 A.oHg|tJttt DXiS'Sii 
ityy-i K- 2 F^©-T#P^1 8©Rglt3tt)«Sfci:^ 

[0 0 3 5] *%BJ«, ±EO*«lC«*T&*nfc*, 
©T&oT, Alt3t**»;&<3tX7"f A-{CA»t$ 
L*»t>. Altbfc=it:-l^>h^©=it:-U->X* 
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IBM VTytm&f&T-Z it 3 c ills. < ■& -6 E i ©T* 

* n « -r n <t $ @ w t -r -a © x- a& . 

[0 0 3 6] 

BUS, #3£i5Itt. 3 b- 

its*. fl&JBffl*»sa»a-a--&. aa©^— fxh:-> 

^^-Fft^r-f A-<h£WU WC4MK$nfc3t 

*awo3t»«Bt#-ra. > cast)©-*?**. 

[0 0 3 7] aMSW©3flfiaBfcJ:ntf. at-l/>h 
«a©3t7WA-©— a«*»&AaUT-*©a* 

strcfew-fcf, -?-n-en©3t7r^A— ©^afina*, 20 
n-rn©^? r -r a*— ^ <?> ©mit^ b— a© n t - > 

^e^n-g). ^©isa*. <#gs<£ig©A;*©5t7 7"f a* 

[0 0 3 8] ifc, #RgiItt. 3b-^>hifc£t8gc© 
-HXtt->>yjU ; E-K7t7T-f A*-©— S»?,A» 30 

[0039] *¥&w<Dmwj3mz&mi. nt-u>h 

«a©3fc7 7-^/^-©— ««*>6AaUT*©te* 

tliC*fJSLTAM-r-2>©-r. itS^TAStbfc^C.fco 40 
TSfcBOffiTUfc^ttlfcfctfW&n-S. fit, &ft7 

- © fill © til »J£ b* - A © 3 b - V > X fi «fc 0 
t>A£<&0, AW3t-l/>h^t©3k-u->x^+ 

^•{cffiM$-&T«»Bs^^fiii^e$n» &s 

*i£IS©fi$ ©ft 7 r -f n-*m ^T3 1 - >7. ©fl£ 
[0 0 4 0] Sfc, 3t-l/> t-ft£t«&© 
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[0 0 4 2] 3b-^>bft£|ggc© 

e»tu«-$-e-€>. lt^c©# ; E-KXtt->>^;p ; e-K3t7 
-rz&oizMffLvtzytmmwt •, u©«»^o* 

ft^gfi (J^T. *»i«<Mi£¥8B£Wr*. ) 
fc©T"££o 

[0 0 4 3] *%BJ©^ggtcJ;tl^ at-l/>h 

ft£*t$c©ftb-A(c#i!£u c©^iK^nfc^e-A 

©ft7 7"f A-fCAWt^^f-AWtn^. C© 

^t7 7"f /^©^n-mic#j£LTAirrs©T% aga 

5-SVMCS7Se,-t3:T*3t-t«. 3t7 7-fA- ©3tB&fi3t# 
^-© W*bt f - A © 3 b - 1/ >Xft «fc 0 t> A^ < & 0 , 
A»n t-U> h3t©3 t-I/>XSr+5j-tC{g;M$-B--g. 

3tittfiTT5Ctft< < ^!Mfflfi503t7 7^ 

*3tasa«»&m»-r*aw3t3^. aawxttnaawtc 

[0 0 4 4] 

t'. 5t7T-rA*-i:^-r-s.c:t^ab^o ) &ztmtvT 

[0045] ±ELfc*»wo*«aa. aw*&. 
waaRV3t*aaf=*st>Ttt. gi i st/s 2 tc^-r i 

3ttf— A©5t7r<A— ^©AltfifiiC*3ViT, 
E ©3t 7 r -f /\*-©g <h |^«^f b < te^-tl^T© b— A 

[0 0 4 6] B1H :fc|i|j6g©B*ilCj;£ft7 7-f A*- 
fff 'v©^ b*— A © AltRtf d ©7t 7 7 -f /N*-*^ 5. © WW 
^^T«lll&0-e$> 0 . (a) «AW3S#J. (b) ttffl«- 




[0 0 4 7] IPt. HI (a) iC^-TJ;^(C. h* 
fmtZ b— tf- 1 5*>S©ai*3tL£[§]jff§Bte3*ii§ : f 

i eicfcomigcwk'-AL, t#ttu ^n^*n©#iK 

3tL, * l*f lT'^Of77l'A'-2©- SSWcASt 
01 (b) (C^Ti^tC 3t77-f/t-2W> 

[0 0 4 8] £©«•&, i2i;st<t5i;, ytyr-lrt 

[0 0 4 9] H2tt. J67T-f^-2©X««fc*»t* 

^-rfcOT^O. (a) itmi (a) tC^cT <fc 5 3t 
77-fM- 2 ©AI^£0!IA«Aa#fc$MftIIIibfc« 

sfc02 (b) itzaximmwoFfrtstix^ 

Si^SSLTl^. 0^©#K, frfcfetb, ©k*— A 
M 9©g»i. 3t77-fA--20376©li^ 
© )W * b V >. 

[0 0 5 0] £©J;5fc3£k*— AL, ^©^H&TjfttL 20 

Wutiao. if— i B*6nntanfc3k— i/ 

ft-flgc^n, Jt7r-f A*-2®A#tSSffiiJCAIt$-e-SCli: 

[0051] *$iM<z>mmzm <as v—*?— i6tn 

[0 0 5 2] 3cfc> HSHEfe^S^fcbTHW^-y — 

[0 0 5 3] gjfc, Ctl^{Ct,^^^l!S$-t±^^<h 
iTIi, liliffS!^^ : ?$fflV^cttjtCD/1^-> 40 

•5t)Ot)A#T^-5«t'5tC.iteoT^-5©TJine.S:jSfi: 
[0 0 5 4] e©J;3tC, **Ot;-AS*fltS-*-S* 

^ e>tix£fc^\ ens tt**fc© f-A*isiB#(c^ o (±) 

e©,^TWf)JT$)-5o 50 
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[0 0 5 5] ^7 7-fA-tlTH ^-F)t7 7< 
A-^fl-tC -> > iOU^E- F Olty 7 -f A-#<£ffl nltET 
»0. 5^fffl^7X77'fA'-0*&5f, ifi^it 

-e^S. b^U ^-FT^X^y^^r-TA-te 

^«7tCDSia^tCfiinTV^±, ^©ft^r-f A-© 

TS©7yf/\*-^gE(CTfJlS$nTV^. fLT, IBfi 

77-f A-£ffl^£©#W£bt^„ 
[0 0 5 6] *^«|©®IBK*»*3ie7 7"f A*- 2 ©A 

3 (a) \Zm-ffcM&T#i. 0 3 (b) IZteTtkMB. 

03 (c) fcamsittfc£. «*feE«*[a*3t 

[0 0 5 7] b#>U £©ck?&^t£T-£t5Tt>, ft? 

r -f a- 2 tt g ft (eft s z\ i *tt?^ ©t% m#«tt 

SCt^ttS. ffi W 'v.OfSfll K J: o T tttttfj 
A^— Z\iib$>Z> ©T\ e © g *ac«A 

[0 0 5 8] fLT, 4=««0»»lCfflV»<5*|!c03t7 
7-fA— 2tt, if— 1 5 7»^tHi*snS3k— U> 
h^©3t-U->7.SW_hlcfi$^S^IcS75:^e<h^ 
S£b<, ^•©fcfelcttJilHbfc.t'Sfc. tic©^77 

-ta— ©^-rn^£fttf§;i£{cj:D. cne>©i77 

-TA-©S$*SUi3S^e.-a-Sei:*iT^-5. ^E- 
Fft? 7 -f A-©i^(i-?-ng#T3 t- b >X 
£-£-5 C i: -5 ©T<fcf b S < T 

t — b>XfiM©^$rA^< T£ £ 
[0 0 5 9] JgtC 01 (a) lC^T«t5tC. £©1«& 
©?£7 7-rA-2©3fcAfcHiB£. M7 7^A-MT 

gKttai^- mct^a$i/<, >>&< t 

[0 0 6 0] b^b. en«^Tbfe^ta)5:<T J bJ: 

#A«bfc 1 Jfc©^— H 7 3"f 2 ^ <E> omttlt 
TJ£0-5.e<ht>#Ae,n-5> o eOi^Cffl^KJBUTJK 

aHJcbjfiSlTftoTJ:^**. e©± ■5&W»«:ffl^S|» 
^T^<©«^. 3t^lST©a^*^fd:< bi-5-h-r-S 

t , b > <h* 03t¥sps \zm bx *s<tr -a c: 

t3&»»KB»cfe*OT?» 7r-<A*-©mWS*S<ta6n 
[0 0 6 1] SAc. **»©»«JC*J»*=it-U>h 

3t«Bl««©b— y-3tir»*::t3j«a*L<. e©» 
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[0 0 6 2] cni:«t0, S^SM (f-f^^K) ^ 
SJBUiSSRtf £©«fc 5 fc*£S8«£3fc«£-r*3te*S 

[0 0 6 3] ^r-f/t-fcl/T+ffi^-H 
*©W— ♦f-3t£LTfc«fc< (BPS. **M*©l'-1f- 

3t«uiitf»u— tf-^fflnsnt^TiO > -nic io 

[0 0 6 4] _hi£Lfc*P<. ^JfiOJgttK^ft*^ 
©*fflv», 0 l tc^-TJ;3lc, 7r-f^-oiHtt8W 

ntf. ffls©^v^©a»tr t tD^^y^;p**PJEE'r * 

[0 0 6 5] IP'S. EH 4 tC^Ttt^lC. A> HJHfcbfc 
Fft? r -f A*- 2 ©tti jtSg 4 A* 6 ©Wlt^ttn > 
f>*-l/>X3 9(Cj;cTS^-r-5)#I^2 4 KJKJtS 
n. M(CC©^*g^l/>X4 0 ^r^LTX^ U->2 
6l£S^SnfcX^y^©fct>&Srm&#2 8 ttMS? 

[0 0 6 6] **Ji©^tt. 0 1 RtfE3 2 

lmm> (0. 5/xmXf) /a 
.-.0. 3/ (1+m/a) >l/2 
0. 3>a/f (1+m/a) 
5 9 9 >m/ a 

[0 0 7 1] HSfM^^WltS 2 a = 2 mm. 

hST©Sg8i* f = 1 0 Ommi L. lmm| 
IT10X1 0©X#-y h7KSWt«ttntf 

(m=5) <t&D. ±aE©*y7 r 'J>y*fl 1 tt1BI*fc» 
fctut^fS. fi£oT*HJfi©»JB©3t**tt#a 

[0 0 7 2] fit, 2^M©^MC«J;SHg^^e*ffl 

num. i*8fi&t*^ssn. sa$-cx^ 

[0 0 7 3] U*»U *Hi©fiOfeltl>*77^/^ 

[0 0 7 4] Wc. ^fc-K^Xr-f A*-©^E-F#«C 
At^-HU— If— 3t©3b— l/>Xfiitt*S[bTrae 50 



(f-AX#7 h 1 9#. AlttS^-H^??^/-!- 
2©3 7«J:Bt>/jNSW-n«. AWSHTCSIfnxK 
^©ftteXy-f A-4>ScA*hr-5o b^L. A£&AM 

-r, m^fetS:*. tot. *3t7r-f/t-^©A»3ttt 
^-H3t7 7^A-©NA (IPS) £tT©A»A-C 

[0 0 6 7] fot, 0 5 iC^TJ: ? !C. tf— 
©trjlhbttf-AL©*®^ a. ^K3tX^-v hiX© 

K^X5j?y hgte&J:^. A/NA=Af/a, (A: 

rr) t?**. -^xr-mtf. ^7r-r/\*-2©iag^ 

2Attn«. 2 A>A f /aTtetttUS&S&^o 
[0 0 6 8] ftfc^fly©3fcXr^A— ©4>>C>#>S 

5t*4c *T©BBflt&x, 3tXy-f A*— ©NASrNA 

, iD « r frn«, *7 7"'j/y©fc)6i:it na m1 „ 

> (a + x) / f T&ttnfcJ&S&V*. 

[0 0 6 9] SffimRSnTV>«^ r 9Xg i y^3t7r'f 
A— ©NA, lbe , teftATO. 8gSOt)OSX#ttt 

gare&&. 3 7gi«iwi:iiimm (a= 

0. 5 mm) gSX**5. 

[0 0 7 0] -ecr. 0dAfcf. 2m*X2m*C77'f 
A— S^tcM^fct-rtlti, x =mx 1 (nm) 
-5. S^X, KS0. 5/!m05tC»LX. 

— a/f >l/2 0 0 0 
0 0 0 

— 0. 3/ (1+m/a) >a/f 

a©»-&, ytyr-i a*— ©45£©M^3k— 1/>XSS 
«T«tv^df'5^ttaB|-Ctta:v». fix, FSfc 
77-f A-©-f > A^XJS^FSi&^ffl ^T. 3fc 7 r -f A* 
-*»6Ul»Sti*3tt;-A©l^mat->XS**J&* 

[0 0 7 5] ±iliLfcJ;5(C. Gloge tt. F33» 
M7 7-1"«- ©^gTjlS]©^— H£*SKU A"7 — © 

n#wtt±©e^©^-tcffie ixfc»w*fr 5t, 1* 

SfcXr-f A*— ©^>A;UXJ&^£;£&£: CD.Gloge, Bel 
1 Syst. Tech. Jour., 52, 6, 801-816 (1973). D.Glog 
e, Bell Syst. Tech. Jour., 51, 8, 1767-1783 (197 
2). AS. W#. %7 7^n-j . 9*. 

(1 9 8 3) #H8) . 
[0 0 7 6] IPS. ^-K^Xr-f A*-se*T*3t 
77^ A-©^E-HM^pjg^LTV^»^, £*&*© 

a^© y s 7 r -r a— © a ^ & i* \z =fc o , ^ - 

^tUlXltv lo©A77^f-A«^Ot>©^- 
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[0 0 7 7] ^£T*. ^^T^f/N'-W^tftJiT^-COe 



[0 0 7 8] if. +»S^^ : E-H7t7 7-1 , A , -on 
«7 — f>/tJ|.Xl/X#>XQ (z, t) te. ^iCAT-^- 

; 1/ X 1/ X # > X £ *T *> © T $> «. . 
[&i] 



Exp[- 



7oo 8 Z 2 T 

4' t 



1 



r OT z 



,_L + _L 

T 2 



s$A 



[0 0 7 9] CcD-T>/i;i/XI/X#>XQ (z, t) tc 
«tn«. 3t7r<y«-miWilO««u (t) tt, 
[&3] 



u(t)=J V QCz.l + t'Mt' 



2811,*'^° 

00 " A UanJ - 0 
n. 

T =■ 



20 



2 < c«A 



[0 0 8 0] gp*i. f&j£©#SC£Jl^n«. ffiftfotfcf- 

-l/>XH£5c£7 ttT, Tit©*? tc^ett-S,, {& 
U Tittt. B^Jt, t«p*Jt, +f £IC*sW*«?Wi 
zi t— U>X^7R-rt>WT$>-5. 
[*4] 



<o(t,)- u*« ,+ 1 '))= <|J V Q( z .W - V Q( z.U+ 1 "5 • dtrdf) 
= JJr<t')'^Q(z.tD • Q(z,ti+f) -dti-dt' 



[0 0 8 1] C^T. £©i££fflt^T. ft^r-fA— g 
LAUm, 5m. 10m. 1 0 OmT. AStftt:— A© 
3t-l^>hgLc #0. 7mm (09) . 7mm (0 30 
8) . 7 0mm (0 7) ©*§-&£ OUT* B^flflnk — V 
>X^jffl^Ufc„ :it?lt -f >A;PXU-Xtf.>X©.ffl 
(Mitsuboshi MH4001, NA=0.3, 50m, SI) ICJ; 

r°o=0. 0 4 5 (1/m) 
T= 0. 4 5ns 
©oo ! =8. 1X10"' 
tbfc. ^-CDSy^**0 6~0 9»C^-r. 
[0 0 8 2] 07, 08Rtf09#>£. ft^r-fA-ffl 
ttf£©3tfcf-A©3fc-l/>Xgte. ft^r-f A-AM 40 
^©fte-AWnk-i^xg (0tf^ii§D tcJt^T. 

[0 0 8 3] Sfc, ftyy^n- 
Mfi<&il:^ftT. 3fck*-A©nfc-U>hg*^ 
^tfru* cna, wtc. A&btt-A 

©nt-U>Xfi*«fiv»« <0 7#H8) TffifPiO. 

r-f A-©^- h'#f&.c«fc.5¥i${t©#> 

[0 0 8 4] S5>!C. 06*4, -< >AJUXl/X#>X 



V>fc©©. A^XO|ffSTffiMtt^±#-r-5.t>©i:S^ 

[0 0 8 5] ^-rtitz-a-j;. ft??* a— ©gs.;t&g 
a © »*««ti iq-r * «fa tc s * . 

[0 0 8 6] ^##U— tf-.Ci-SU— tf— 3t 

if-fttt. Smmi»6fttmm8S©3 t-U> hfifc 
^W-Tfr-5. 

[0 0 8 7] foT. *fflW34»m-«B8K*V»Ttt. ± 
tU«-^b--A©nh-!/>hft«A 
»3tetf-A©3t-l^> hgo 6 WBftKifc* 

t-l/>hl©6 SiJ^±©7t8SgM* t> »t fc**- H3t 

u > x SrfiM $ -a- ^> ifit: m * . 
[0088] gn*>. 5tiH^e>tti»sns^tf-A©zit 
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YitVTl A-©fiS£L,, iiTZtg. 
L ni , -L 0 S (0. 6 • Lc ) /n«. r . • • • 1 
;frO. L.,, -L. > 0 • • • &2 
SrSifc-r. SSL. (flL. nttl. 2. • • • m) CD 
m*©^- K*7 7-f A— $A>H;l/-r*di:{C«to 

Ofcttfig) S (tHStfttr-AOLc ©6*1) / (JS»T 
*) 

[0 0 8 9] ^i&fiteM£ott.5/t©©^I££L 

xtt. ±m<opa&&2&&z.ftyt7 7'( a-©a>k;i/ 

SfflV»«©«««t)lBfffiT»**«. Wili©XUXA (0 2 
3#JB) t7?-r T< U>X (H2 2#RB) 
£ffiV»**^fct>. •t©^^SJa*LfcftUiK:*:* 
ViTft3£UTfc«fctr». Z.<D0=e— K3t7 7-f A— 

f7^7r-fA- (POF) *«1JLK 
[0 0 9 0] «T. #«W::S^T»::#3&&»S6© 

[0 0 9 1] 01 0fC^fJ:plC, ^7r-f/N*-©tU 
tfofc t*- A © n t - V > h fi£Lh icfi $ TiWcC 
^E- K3t73"TA-2 a. 2 b. 2c. 2d - • •© 
AMSS (AW«7r-f A-A> 3 tttiU^ (W 

Jfc*a&;i<hteJ:oT. tt»S*3fct?-A©:3b — 
±tCfi$©S^(cS^^>1t^C©^ : e-H7 l £;7'T-f a-*» 
SfrS^E- Kft? 7 -f A*-A*> H;P 1 £«f£T£ £ <h 

[0 0 9 2] mz. *©X«SS3RtfHilrtil4T©*ta 
T^tt. 010 (b) (CS-Tcfc^JC, T-#-5feltSBTa&-5 

ttntsns (xttAit$n-5) i^— tf-jt©e 

[0 0 9 3] 6-^- K^y-fA— 2 a. 2 

b, 2c. 2d - • - ii mmmaxsttT s tvtxt 

WHSf *© /h S ft: f 7 y K 6 t 6 & * 2 ffitit * # b 
T&D. #>0. A>H;i/3t7r-r/N*— 1 IC*51AT— *— 

«. j E-n-€ r n©tb*t*e-A©3t-W'>xfia±K:fi 

S©JI*^rUT^fttfJ;(r». 

[0 0 9 4] C ©J; 3 fc£S ©»&*«»©**- Mfi 
77-f A-SrA>h*;p-r-573ffitUT«, 01 ORt>"0 
1 HC^-r«fc5tC. #3t77-1'/\*-©^ftl75^iffl7 
y-fA-J;9fc, tiJlt7tt*-A©nt-l/>XfiJWJi© 
fi$^ctt*<ft:-S)<t^{ctt^lct(TOjgL.TJ;<. H 
©tfTDMLgU 4£lS:ttT : b. ^-H^ri'A-n 
> h* ;H © AW2S 3 t tHlt>ffl 4 «# 7 7-i A- WT^il 
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^77-fA-2 a, 2 b. 2c. 2d-- - Sjan-Sifc 

[0 0 9 5] fot, 01 OtC^Lfc^-Kft^yf 
A-A>K;n kujut. mkn^-YKyrl n— 
2a. 2b. 2c. 2d - • • #A> KJI/SnfcAfcMftl 
7 7-T A— A> K^S3l:A»t5 3t-l/> h^a 
10 tt. #t-H3t77'f/Wt>K;H S^LT. 3t- 

[0 0 9 6] BP"£. AWfij^yf A-A>H^SB3tCA 

-Hft^yf A— 2 a. 2b. 2c. 2d - • • (C|^— 

(a) . (b) . (c) . (d) • • • <hl,TtBltt$*l 
£. 

20 [0 0 9 7] d©. 0 1 0 \Z7jkL fz&'E- K^7 7-f A 
-A>h*;H ^fflUTI 1 2 tC^-T«k'5ft:«^« 
-f-f^X7"W) 

[0 0 9 8] 012 {C^Lfc^KgB«. tf— *IB 
§g7SW#tbfc^— tf-^l^>X*8iCA#tb. -tb 

FJC7r'f/Wt> 1 OAW3 (CA#tT3. 

[0 0 9 9] LT, ^E— h**7 7-fA- A>F;H 
Rtf^— y-f A- 9 Sr^LTttJltStlTi tf 

-3ttt. U>X10^LT, 0l*tf3iI£!©ttj|&CT 

30 x?ft>&ftsgm%xm (Sias^-f fajux) 11 
*jHwrs. ;i©*§^. F^y-r A-9tt. •> 
>if)^=e— pity 7-i A-^^fefcfewtrfeoTfciii 

U m»«4iC*5ViT^ ; E-H3t'7T'f/\*-A* 
>FJHt*7 7'J > if ts tlfcffi©^: 7 7-fA-TSo 

[0 10 0] fit. k>X'l 0*^©iS?Sa©^3t 
IC«koT. 3>|BI3ti£H»l 1(CJ;^^S^U>X1 2 

<&^uTxi7'j->i 3t-. mmm. ss««a*^n>h 

40 *jRWrajHffl3t»4. ab-U>x^<S«snxvi-5© 
r nic *s ^ t t> x * ^ ; wigit ts nt v» * . 

[0 10 1] */c. 01 3tc^-r=k^ic. g^SH^tc 
flJ^*=BK&©JHi5!3t£f#*BM-e, ^fe^fi«^©U 

©u— »f-3t*5fisiriEja:¥#fru— y-t, 

ffllt© V— !f-:ft£f£S^1igft¥## l^— if- <h ^ 

[0 10 2] fip-fe. 0 1 3iC^-T«J:o(C. (R) % 

50 S©##{*:U— tf-4 1 a. i^fe (G) fE«©¥##:U- 
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— if- 4 1 bStftfi (B) &«©¥##: l>— !f— 4 1 

c (D^n^nco^mw-i'— tf-^etaw^nrci/— tf- 

l/>X'4 2a, 4 2bM4 2c^LT, tB3t 
4 3 bRtf4 3 c #£,©1/-- if-ft-^*:- K 

a> V)iity r-f /x— t* y 7U >^-r-5 £ 

So 

[0 10 3] 01 ^jftfi-Sfc. *€r«c5SflE©RBW3t 
£f#-S>gWT. ^-fe^^U— if— 4 1 a, 4 1 bRtf 
4 1 c^eoffel/- if— #£1^>X4 2£:frLT, # 10 
HA>F;i'3fc7 7"rA— 4 3 a. 4 3 bROU 3 c 

-$$?.ir*-y7"U >y-T«>^t(Cj;oT, 7 7-fA*- 

ti-5rt^Tf5. iBj^UcbT. If— 3t, Wfe 

[0104] fut, tf-jtsejft-ra^*- 
: E-K«7r-fA , -4 4bi 1 tf-3t*e«-r 

S^— h*3t7 5"f A— 4 4 c ££$S>t£A>K;Wt:L 20 
fc^-^7r<A , -4 5l;i > «t0»fto**j6:H 

[0105] hi 5(c^-rj;3ic. Pisnfe^fsts-r-s^ 

if- 13 2a, S«3t*«i6T*¥»frU'— if 
-132b. l/>Xl3 3a, 13 3b, 55-134 
RtXil? l et*-AX7 , ' , J y*—l 3 5*»6&*U— if— * 
77-a-y h 1 3 1 , RZ>\ U>X1 3 6 Srfflt^T, 
P«3t©I/— if-3t<hSM3t©U— if-fttfc^E- K 30 
A*>FJtt77-fA*-l 3 7Kl-&afc1£bg>. fi^tfctl© 
SftSl/- if-Jt*fiJfflLT^©J:'5tc. d3te-A7v 

[0 10 6] @16H 4t^« 

tc, «*ttJioafeau— tf-3tSfiJfflb/tRBW»«-C 
jfcfi (R) if-^SIgSBltB^U-if-^T' 
7— ^--y h 1 3 1 a^?,tH«-$n^>*€!.U— if— 3£ 

k>Xl3 6a^LT#t-FA>HM77^ 
A-l 3 7 aiC-^-tirbifc. life (G) U— if 40 

-yt&5m*imts.]s— v-iizr^-^-y H3ib^ 
sw»sn*»feu-if-3t. #fe (b) u— tf-jt* 

snfttfii/- y-sts-tn-wu i^>xi 3 6 bstf 

1 3 6c^lT, ^€-FA>HM7 7-<A-l 3 
7 bRtf 1 3 7 c CAWSf. KA> K;U^7 

7'fA*-S$65iifcT§«. 

[0 10 7] 0 1 3~0 1 6 iZTjkLfzmmo 

OffiMJt^- 3©^- KA> K;Wt7T-f A*-{C#< 50 



[0 10 8] ST^itc, Jt«©£Wr**. IPS. # 

[0 10 9] ^2iCtt, ft7-f;^-Sfll»fc$BtBI 
T<fe£<, IP'S. #fi^W«»l»*«hr^-fe;nri:fc«rffiO 
&<D3i-&mf7 << )V9— SrWbT^tMi, untcfcoT 

©-&J#tt. TfB^4©H)5g»^ffitc^-r c tpfc, 
MS ©aua-Tfr 5 - 1 1> T # 3 . 
[oi io] sfc. RitaiftaaE**^*®^ 

^E- FA> K^7 7-f A-l:#< g^lt LtifiiE 

[0111] 0 1 7 KtkT <fc 5 tC. _tj£©^S;£ 

ffl^T, KltMt» 1 4 0 tf-AX7'J 7!?- 
14 1 £fr$tz2>=L-y M42 iCEl^B&bfc^^E- 

H*7 7^f a- a > \*fr*n-i,xmmyt*mttr* 1 1 

l:J:oT. HHCfe£-^©£|!Si£iHi§ U-yh) Tig 
IST?#-5o CdT\ tf-A77'J7^-14 1^l3tk* 

[0112] 018 tCSrTJ: 3 lc, 017 (C^kL 

fe£IW£H«:a.-y h 1 4 2 a. *fe^W«W»3.-y 
hi 4 2 bRW^m^Wggi-y H42cl:S 
^ffl^lB^lC, *W ^P-f yi/S^-l 4 3^ffl^ 

[0 113] ±l2Lfc01 3~01 8©mg©0ffi«, 

[0114] Sfc, 0 1 9 (CtkTJ: c> tCf1-SaS@!Cjaffl 
b, ^-FA*>FM77-fA'-l 4 5 5&>S©8PHft 

a tummm 1 4 7 $w-r^»n-ffl!i*f* 1 4 6 ksm- 

b, ttfhSUB 1 4 7 tCTRM$tlfe^t*-A b £gygft 
**148 ^^bT^S 1 4 9T«mm«. #IJA 

(«®as^> simT**. 
[0115] ic. w-jiia*«ff3&«^rT*jSifl*^»s«- 

$rffi5^t^W^T&-5. #1JA«. FA (7?i'h l J- 
— if-f6^Bg»b. *©*S©fe©»#:a:©R»***a* 
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[0 116] IP'S. cn^cD&ttlglC&t^T. X^-y 
Sfc, «fH4 8i:. «p«o«Efi7-f sap 
[oi 17] aifc. 02 otc^-r=totc@^gB^ffiiis 

-15 l*>6©WitJte— ASu^^y— 1/>X1 5 

^b<«. irvmuimmis, wfti/>xi54$ffl 
ir»T. aawsnfc*jiaBH<»#:i 53o#i5 5&m? 

^(c®^ (£fctefB») Tn«a£fcSt«tfc*. ft*. 
H^W»C*rJ:5fc, »*U>X1 5 4ttjftlD»»S 20 

[0 118] iit. JJfiUfcW-MSillOS^tra* 

-r»Jit«*WaiiT**. una. 4$£<z>fBS&£&lft& 

3b— U>hffcU X^-y^PSrKK CtT. 3>h-^ 30 

[0 119] — fcltLT. B*IU7^ JUA'vWxv 5 ^;^ 
J*h5v£©IE»»Ctt, *6«ftflf*©:>tee— A*fBV» 

3©#.ft «=>?-. MS^Tt)^— <ti?€r-50T. sb*>* 

Stt6>OfBHITte1ig©ffittfcfc©{Cft5. 40 
[0 12 0] ^-SiftT 

ft e. r . * i* © y n -t x^ttft t'ifijE ^j^ffl 

X Stl-5o 

[0 12 1] ±IBLfctHII»filU^O«-JII»«0 

tew* a<o=F»»mmz hmmrz c 

[0 12 2] fiP"6. El 2 1 {C^-r«tolC. ^-HA^ 50 



h'W77<A- 1 6 0»*S<Wtb— A^a U ;< — ;? — 
1^>X*1 6 1 tf^ff^lCbTf-AXX'U y*- 1 6 2 
T-^©$cffi£#f!|-r-5. -7j©ftfc*-A (iSiMft) tt, 
#R8^16 3 ( fcf- A X:/y«y ©E«#L) lc 

[0 12 3] Z\Z\X\ HA>K;U3t7r-f A*— <D 

= 7-*?, fc*— AX7'J -y^— ^^©Kf8l*tD- aC0{4 
il:$5~7-164b, gL<tt. e-AXT^'Jy^ 
-d^OEi^D+aOfifii:J&5 5 7-l 6 4 c 

[0 12 4] udT*. S7-164a. 16 4b2fcO*l 
64c©^0iC. 02 1 (b) fC^-r«l*=^C5c»tt 

£8o+t->:/;n 6 6, ^tv>tt. H2i (c) tcsvr£P 
#4#D->yiH6 7$lt, ^^©st^e*^ 

[0 12 5] ±i£L/fcSfeSB©®SlttCiniClB5e$na"b 
©T*ttft< , *«WOKflfWJB*lcaS"^t»TMlcSg»S 

[0126] ±aibfe^-n j g r n©iisg©^© 

acta*-?**. fleffl-r*3t7r-f/t— a, ^—vu 
mz. ~>>ifju^—^<Dt><DThmm^i^$>D. ±1$ 

[0 12 7] *»lHCM^S«©fflfctt±fl*L;fc 
[0 12 8] ±J*bfc**jeojg«C«tntf. ftjK©^ 

— tf-3t***»©3t tf-A(c^te$n. ^ti-en©^ e 
— a^Sc©^*— h*5t7r-r A'-o^-ti-enc— *t— 

TAIN" b . b^ferco^tf— A©k*— AX#-y hg## 

f<t-3T^i>oT. # : e-h*7ts7 7'-f/t-^AW-r^)U 

— If — tt^* * * «& -5 £ £ S * . 

[0 12 9] Ifc. cioatif— AAtxatrstt*®** 

-M77-fA-©I$«n-E-W^fc*, 

£<ftt>. AWt53t- h^t© 3 fc-u->x si- 
ft- iz&m. £ -a- * it v> m&m&m ft m&&m $ 

3k-u>^*<fi«*nfc3tif-A*3t«tbT»a© 

[0 13 0] foT, nt-l/^OlICioTX^ 
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[0 13 1] ^©i&S. t^7H, ffHMSB. 8MB 
[0 13 2] 

- 1/ > h 34*T3t 7 r -f a*- \z A*t"T * t A \z . 
A»3 1 - 1/ > h ft© n b - 1/ >X -frTWItT 

**v»fn©3t7 r-f A*-^<=>©ffiMftb'-A©:i b- 1/ 
>XS<fc9t>A#<&9. AWrJb-U> h5t©3 t- 20 

T?#S. 

[0133] fit, d©mst3t*sgw*tetcfflvm 

B*lIft-r*Jli:*«T*ft. 

m i ] *^0j©*)^©B^(cj;s^as^B©«BSEi* 

jRU (a) ttAftSSffiS, (b) «ai«BfflT?**. 
[0 2] IU, XIWMO^— H3tt7r^/t— 



(b) ttASt 



[03] 3. f-AX#7 hOEB/t*'— >«jg*U 
(a) tt*6^, (b) (c) ttttR©/^- 40 

>T£S. 

[0 4] |q. 3tSI6B*fflt»fc3t****-r«l»H-C* 

So 

[0 5] n. ^M^@ic*5it-5AW*fr^^-rjsa0T- 
[0 6] ra. ftiffleKW"r*fc*©-f >/x;pxiB» « 
[0 7] ra. ^fflsttwr*fc»o3t7r'f/i-ai»» 

b*— A©3b— U>Xfi : 7 0. Omm©«-&) . 50 



(13) WZM¥fffl2 0 0 0 - 1 2 1 8 3 6 
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[0 8] W. f^ffl<£:l5iBJ-rSfca6©7t7 7'-f>'\--tti»t^ 
©B$ffl3 t-U>X©^tSr^-rflfe©^7^TS-5 (A 
*tftb*-A©:3 t-k>Xl : 7. 0mm©|ft) , 

[0 9] n. ftm&wim-rzittixDytyT'f rf-msm 

OW3h-l/>XCDlft^tffi(0^77Tfe5 (A 
Stftb*— A©ZJb-U>Xfi : 0. 7 0mmOSg) „ 

[0io] pj, ^<r>Mm<Dmm\z^m-c^^nyV)Vy 
r <i n- nws&m^M -c & s . 
[011] H9. fl&©atJfio»«R:«fcSBgW*fi*S-r« 
B&#t/£0T-£So 

[012] pi. ffi©**s©^Si^^-r«i«s«^:0T^ 

[013] pl ffiosi*fi©»«**-r«i»aecH"c* 
s. 

[014] pj, ffi©H*g©^Sr^-rte©«BS^S:0T" 

[015] pi. flso^afio^Bs^-rwftfltscHT* 

So 

[0i6] m, fl&©^jfio»iis^-rte©«ift*scHT 
[017] n, ftfe©*jfio»!i**-r«j»«aHT* 

So 

[0i8] pj. te©sejfi©»*s*-rii6o«w6flia;HT 

&So 

[019] pj, fl6©3*ES6©J^*Sw-r«l»«!SCHT* 

So 

[020] n. m<Dmm^>mm^rmmm^m-c$> 
[021] pi. mzm<Dmm<Dmm^Tmmm^.m^ 

[0 2 2] «£*«JC«k*7 7-f 7< U>XSffll»fcJ!8M 
SB©-S5«[BS1iSC0T?*S. 
[0 2 3] PI. ^UXASffllr-fcMW^BO— 

[024] zm-u>xfflm<z>&m&&mw?z>fzib<D 
«»&«iC0T*s. 

[0 2 5] PJ, (fc©«»*SCHT?**. 
[02 6] ft^r-f A-ft>©^-Kft'ft{cJ:Sr]k-u 

[02 7] ftlilC^TSAMMJW^-Kfty'^-l'A* 
-A*> K;l^®£Altft<h©lli#£^rBl&0-T?<&S. 

[^^©IttBJ] 

l-^t-K^r-fAWOWk 2 a. 2 b. 2 
c. 2d, 9 F3fc7 7-f 3-AWSS, 

4. 3 5-?77F. 6-37, 7-U- 

1f— 8. 10. 12. 42. 133, 1 3 6- 
1/>X. 1 1 -SSIBfefcBHS, 13-Xf'J-X 14 
-SrOiBUBR. 15-1/- If-, l 6 — ialffS3K¥3R 
^, 19-t'-AX#7h, 3 9, 1 5 2-0>f>-y- 
— U>X, 4 0. 1 5 5-gfl/>X*, 4 1. 13 2- 
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*f— . 43, 137. 145. 1 5 1. 16 

o—n> K;^7r-rn— . 4 4-77-fA'-*, 13 

1 -U— tf-*^— a- K 1 3 4. 1 64-55 
-, 1 3 5. 1 4 1. 1 6 2 -(Sift f- A X:/ 'J -y^ 
-. 13 8-i^». 1 4 2-£M£BpLny K 14 
7?S5-. 1 4 148 
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-«*3fcS**, 14 9-gftgg. 153 
16 1-3'J/-i'-l/>X, 16 3-#It, 165 

-S^ffl. 1 6 6-H^7t:^$^-r-2.-y->7 p ;i/. 1 6 

7 >^;k L-tHW3t. L, -frteft Ofcf- 
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